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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve various battery 
characteristics such as low temperature load characteristics and 
cycle characteristics. 

SOLUTION: The nonaqueous electrolyte solution battery is 
provided with a positive electrode material 2 with a positive 
electrode mixture layer 8 formed of thickness from 80 |im to 250 [i 
m containing positive electrode active material with mixture of 
lithium manganese complex oxide by 10 wt.% to 80 wt.% and lithium 
nickel complex oxide by 90 wt.% to 20 wt.%, negative electrode 
material 3 with a negative electrode mixture layer 1 1 formed of 
thickness from 80 (im to 250 |im using as a negative electrode 
active material at least one kind from materials which can store 
and desorb lithium metal, lithium alloy, or lithium, and nonaqueous 
electrolyte. The positive electrode mixture layer 8 and the negative 
electrode mixture layer 1 1 are formed with the ratio A/B of the 
total thickness A of the positive electrode mixture layer 8 to total 
thickness B of the negative electrode mixture layer 11 within the 
range of 0.4- A/B* 2.5, and the sum of the total thickness A of the 
positive electrode mixture layer 8 and the total thickness B of the 
negative electrode mixture layer 11 within the range 230 |am-A+B-450 




(am. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAf 5aOEhDA41 4203606P3.htm 2005/03/22 



This Page Blank (uspio) 



(19)H*BH*W? (JP) 



& m & ft & « (A) 



<ii>fttttiWftH*9 

#182002-203606 
(P2002-203606A) 
<43)&» B ¥f£l4^ 7 £ 19 B (2002. 7. 19) 



(51)Inta T 
HO 1M 10/40 
4/02 

4/58 



F I 

H01M 10/40 
4/02 

4/58 



Z 5H029 
C 5H050 
D 



mtm* »*bco»4 ol <^i3H) 





WK2000-403456C P2000-403456) 


(71)WBA 


000002185 










(22)fcbKB 


¥jS12*P12H28B (2000. 12.28) 




KDeaMuiiK*a;ii gtb 7 #35^ 






(72)5M8# 










aft*sfejiw*s"ma/P2»«& v=. 














<72)$6Wg 
























(74)fWlA 


100067736 



















(54) ixwmzm #*mm=&mk 



(57) [gift] 

cans] imnffiim^vjz>\>¥m.mm*<Dtm® 
w&&m v*vj»- -7>tf>m^mim 1 0 w t 

W 9 0 w t %T}m 2 0 w t % £ ft S «fc 5 KiS£ L fciEfii 
rS^K^WTS, J?S8 0ym7iS2 5 0MmCDiEe 
^J@8#^££ft;fcjE«il*2£. 'J?VA&m. V* 

d>& < <t 1 mmaiizn.m&tost-srz* jss 8 0 « 

m7iM2 5 0 nmOgS^l 1 1 ifiWMZ ttfc%mtt 

3&c*$u-c», iEm-&mm8<onBA(Dnm-£ifflmi 1 

©^/?BtC*f-T6J:b^A/B3SJ0. 4£A/B£2. 5 

©ear. ^oie@^«ijii 8 ©isj^a tnm-gftm 1 1 

©i|g^B<t©ftJA + B*i2 30(im^A+B^450(j 

m<ommvjEm^mm8^nm^m 1 1 taTOsti 





1 

[#3f5»*©i8ffl] 

fffl*a 1 ] IEffir£4&«£ OT-JKsSL i.Mn 
t - , M', 0« «IU x©ffi»0. 9Sx. y©ffi 
ttO. Ol^y^O. 5©«6ffl£U M'ttFe. C 
o. Ni, Cu, Zn. Al, Sn. Cr, V. Ti, 
Mg. Ca, Sr. B. Ga, In. Si. Gedfi- 

-?x«ig»£-r£. ) $ n a • 

£I${b«5£. -iSGS.L i N i i - , M", Oj <(SU 
zCDffiiJO. OlSz^O. 5©«Sffl£U M"«F 
e, Co. Mn, Cu. Zn. Al. Sn. Cr. V. 
Ti. Mg, Ca. Sr. B. Ga. In. Si. Ge 

<di*3— s. ) -cgsnsy^A • 

^Ht^BMbBJi*. SS£b*i±iB';^A- v>#> 
a^-K-fbigJ lOwt %75M8 0 w t %(C*rL,T±8B'; * 
9 A • - ?y;Ug£Kittej9 0wt%7}M2 0wt%<t 

LT. 193 8 0 nmftS2 5 0 n m©eHTIE«-&£!JJg 
ifi&l&StitcJEmt. 

A^iRE. laatnjfjg&tm© ^ *>4>& < £ *> i mm 
&Lki-&m-rz$Lm-iimzwfiu-c. a o u mnm 

2 5 0 ym(OffiH-C*S^»J)l*i^fiESnfc««i. 
#*«JJ?H £ * £ £ (C . 

/b^2. 5 ©tsar. iP^±^EjEm^mm<mmAt 

±iaftffi^a©*8J? B <b ©IDA + B *l 2 3 0 y m ^ A 
+ B £ 4 5 0 M m©jSH"C±iaiESa#JJ! £ -hfa^Si 
JWB £ nsct £ T -S#*«fl?SI^£S 

C 2 ] JJeiES^-Wa £ ±SB^g-&m« £ tt. 

1 KgBig©#7k«»!|-^«?(fe. 

11**313 ] iEffiffi«JH£0-C-«^L i , Mn 
i - , M", 0« (fflU x©ftttO. 9^x. y©H 
ttO. 0 1£y£0. 5©«H£U M'«Fe. C 
o. Ni. Cu. Zn. Al. Sn. Cr. V. Ti. 
Mg. Ca. Sr. B. Ga. In. Si. GeCrt- 

£&*&&£. — JKSSL i N i i - . M". O. (fib. 
z©ffi«0. Ol^z^O. 5©SI6H£t/. M"»F 
e. Co, Mn. Cu. Zn. Al. Sn. Cr, V. 
Ti. Mg. Ca. Sr. B, Ga. In. Si. Ge 
©1*3— iJUWmttZ. ) -C^StlS ') f-QA • - v 

®&mvfo i o w t 8 o w t % tester _tse y ? 
a^irr MftTO&tm® $ < £ & i mm 



(2) ^2002-203606 

2 

feLh^WrSftffi£. 
#*S»Sft£*<i*. 

±SHiEfii£±ia©g£«. *hfilLTES3nS£ £fe 

tc. ta^inj-r4±iaiEffi©±i2m«{c*n-4g;fiit*i 
0. 8 AMI. 03&2tizct&mfrz>#*f&m 

[SN3S4] ±IBiEffi(C«. ±§3iEer§«5S«r^W-r 
*iEg£ffi]JI*iiE«Jfl«#©Piffi(c. iSBJlStctt. ± 

gBH«rs«5sr*£wr i©s^^»*i©e^afl:©wffi 

10 tc. *ft^tl?&fiS<* ft *C ££!&»£ "T 4iS3jO!3tCiB 
*8©**«W«I^C«?lfe. 
[|6^©»«B*SiW] 
[000 1 ] 

[»9J©«-r*&ffi#if] #2£gitt. y *?a • ^*>5r 

Jl4R£ttfUft& A • v>#>&£8<b!Bj£©ig£ 
[0002] 

[se*©a«] ia*?. m*<Dttm&ommtm&tt 

r. aioiiL.Tj(tfiscs*Jojfiift-^t6©w^a«>e> 
ft-c<,>*. f&fcjfr^KS?fe£ ltb, i&smj&^r^ 

[0003] .bifcl/fcj: 5 &-#*?&©*•? fefiftc. # 

[0 0 04] u ^>i;A^*>-^«tfe«. il>3tc < <b *> u 

ffiao £ ftg£. #*s»sw£a>6«j£;**ir*j»). -e© 
30 ^«sic«. iEffitcfcor y^A^^assfgjgtpfc 

3=- -5 A * > A > ^ - * u - -> a > -t Z C £ (c J: o T 

jttf-rs. ietc. nntzts&icK. ±5B©jESj^31 
ffu. iEgtc*jt>-c«. y^^A-r^->*i^>*-*u 

nm&z&wx.m a t> r -ssfCiai o iir c £ tc j: x % 

asta *«l 0 SIT C £ * T * -6 . 
[0005) 14. «;^^A^^>-^m?&©iEffitSiBJ 
g£br«. iSi^^+'-lBS. JSSff*WT*C£^ 
40 LiCoO, , L i N i O, . Li Mn, 0« 3£ 

[0006] 

[»^*J«9il/J:^£-r*Sia] ±>$LfciEffiffi©lH© 
^1&L i CoO, ^©'J^A • 3^1/h«^Wk© 

«. arfcs*. sfiri^h&^efjssa^oss-c© 

/•?7>XtcSfc«*a-Ct>-5*i. LiMn, 0«^©'J?- 

tSa^St^©^.* 1 * 1 ?, SfcLiNiO s f©'J 
so ?"^a • — JUS^^bigjfi. «tifeSfi«m> fe©© 



(3) 

3 

[0 00 7] -S-C-C. ^IBBtt. Jb&lfcNH&KS* 

t&3*i/c<>©-c£>»). y a • •?>*f>&&m<b®i 

wm^Komm^mcmtitc^Aimmm-^mimmt io 
s c t % mmt r z> t>©-c* s. 

[0 00 8] 

[g|!S*fi?ifc-r*fc«>©#8] _t&Ofc@W4jifiX-f * 

-&5£L i , Mn, - , M 0 4 ({BU x©ffite 
0. 9£x. y©filtt0. Ol^y^O. 5©ffiH± 
I/, M'BFe, Co. Ni, Cu, Zn, Al, S 
n. Cr, V, Ti, Mg, Ca> Sr. B. Ga. I 
n. Si. GeO&i—oXim&t-jrZ. ) t?i$ti4 

u^^a • y^a^ig.'&mivmt. — isscL i n i 20 

1 - , M", Oa (fit. z©<B»0. OlizSO. 
5©«Sffl£U M"«Fe. Co. Mn. Cu. Zn. 
Al. Sn. Cr. V. Ti. Mg. Ca. Sr. B. 
Ga. In. Si. Ge©F»J — :>X«««ft ) T 

±B2 >; ^ "5 A • •?l/ijls&g®.Vcto 1 0 w t %7!»M8 0 
w t %CC*f OT _hiB ? •> A • - v ^i^m^WXM 9 0 
w t %71M2 0wt%ift5J:^ (Cjg£t,fc2I£*m* 
£*tr-SIEffi£ai£i£fil,T. JS3 8 0um7bM2 5 0 

nm®mM-eiE.m£mm&fci8.3titciEmt, 30 
Ktur y^A^js. y^^A^. x« a* 
Baa. Kfgnite^^o 5 *>*j>& < £ 1 asi«±*£ 

WTS*lS^SiJ*^b-C. ©3 8 0 Mm7iM2 S0« 

@<d^ji a <D&m&ftim<oim b fc*tf.s it* a / b m 

0. 4^A/B£2. 5©ffiHt?. *>oiEffi^f>JB©*g 
/?A £*@^fiJg©|g©B £©f0 A + B** 2 3 0 u m ^ 
A+B*450a m©S5H-CiEe^fiJa £ ©ffi^SU® £ 
&Bf£$tlZC t*ft®t?Z>. 40 

[ o o o 9 ] */c. *&wicmz#*.'mmm=x.mm 

*hSi-rsiE«i©ftStc«-r5^fiit*io. smi. o 
cooio] ±.j&Ltcmm*m?z>*m}tcmz#*m 

nsiESrS«jK<bor >;^^a • v^tf^^gMfcl&i 

>; * a • - ? ffrrnGmit® t <Du^ttn*®.m o . so 



^2002-203606 
4 

iEgi^JJf©:gt^«JlK2*-rS/¥3©it35. KtfiE® 

(c«iEe^Si|«©AS^J)l{cJt-r*/P3 ©it** o . 
475S2, 5©«5B(t. iEg^fflJIiiiffi^SiJJii©!! 
3©*§ffl* 2 3 0 Mm7iM4 5 0 /im©ffifflfC«®|-rS 

C<bt?. ttJW^fi. <Sitft#^ttSO'ii5®*ft#'C©-9- 
^ **#1£©fi±#Sl5i3*i*. 
[0011] *fc. *^{c«^*7K«fi?S-^®ftK: 

iEfi&s^jWKiy^^A • •?z/tfzsm-&mv&it 

ffiffltc. HfltfJKtt. 0. 87iMl. 03©©H<fr5 

ct-e. ir^;mi^tfaf^istt©ft±#f^3ft 
s. 

[00 12] 

[«^©*J6©^SI] feTF. *«93«:&S#*fift?S|- 

^m«fe©nife©^s§K:-7t >ria® v rum? z>. 
[0013] #*.mmn=.xi&m 1 «. hi «c^r <t 5 

zftLxmm 3 n*.oj@##«fcis»iii#i5i 3 titcmm 

^*m»?R<i:<!:fc«:1if^©®fefl56rtK:«A 

[0014] iEffitt 2 «. 3 =-*J A|§lf©3feJSI5^ 
6&5iES*ti«:7©M®K:. U ^-5 Aim^WtCttW 

-CVS. jEffi«2{C». -e©©^!^©-^^ 

«ciEe - K 9 *JK *) tint ^tiX^i. 
[0015] JEfa£fflm8 {c#W3tiSiE©ffi«)M£ 1/ 
T«. — JKSCLi, Mn, - , M', O. (fib. x© 
ffi«0. 9^x. y©ffi«0. Ol^y^O. 5©ffiH 

M'BFe. Co. Ni. Cu. Zn. Al. S 
n. Cr. V. Ti. Ms. Ca. Sr. B. Ga. I 
n. Si. Ge©H-oXtt«a) T-3l3ftS l> 
A • v>^>«^fb«5i. -UftaSL iNi i - i M" 
, O, (fflL. z©ffiB0. Ol^z^O. 5©ffiH<t 
L, M"«Fe. Co. Mn. Cu. Zn. Al. S 
n. Cr. V. Ti. Mg. Ca. Sr. B. Ga. I 
n. Si. Ge©5% — XgkZtiZ V 

?->a • -?>ij>m&m<t®iz> mz.ttx 

WbrfeO. m-hv^^^m^©^^ f»©-gp«:v> 
^>ji^<bSfe3tir^eELrc>-s. s/t. v^va- 

M' l t*^9 4-Jl'JKTO-9-'i h©-SP{Cgjfe3nr??iEL/ 

r^s. en?, yf^A • v>tf>fi^K<tWJ? 

*3U- =-v mvm&WHtttol** -7 IsttZsJUA- v tr)l<<D 

sfl}jt*iS5£-r c ntc«fc 0 m?tfe©ista«s 



5 

[0016] fcfc. y A • ■?>#>«^ES{ttBJ{C*J 
WSv>^>i7EJRM'<k<D«fiRJt. Rlf'J A • — 

it. ?frt>%x. yRVz<DUZ±j&LtcmWlHtLtc 

©b. cn«to bwsmjfi'PK^titftum^&zz 

fcfc©£L-)fc©B. cnb<D7c3fiW-?l<*f>X.\*->jir 

tooi7] ±mbtc£5iciEmm)&icK. y **a 

• -?>*f>m&mim iowt %n^.8 owt %tc*n, 
■c y a • - 9 ^^a^K<fc«59 o w t %nm.2 o w 

isnism-swHmt y • - ?tr)m-&Mt®t>k 

•7>*/>8£BMb!gJ# 2 0wt%J:0^ £««©# 
8 0 w t X*tt*.& i®fe^fi*»<g< ftoT SrtPfc 

[0018] eti5 y • v>^>a^K<b«jsv 
*;u«£BWb«jtt. M*.tX 'J A*b£ 

*^tHb^X»7C*M ' '«:$ty<b^gjS:-€-n-etifflS 
U *ft6*ifrS©lt-cil^L,/t©*>. KSIfffiUfflSi 
*(C*J^r 6 0 0 'CAM 1 0 0 0 'CCDSST Jffift«lfi£-r 
SC<t«:<fc»)&*C<!:#-C#*. -£©fig. H**©<b^BJ 

ii/tB, isstfc. *BMb&. mm. mm. mwz 

[0019]*fc. iEg^?RJJB8(CB. ±8 L/ciE6r£ 
t-yf^^a^ Fi?©l£^#S#S*i*. 
*«9©&k$s*»6 a ssagmiSf* l o ©Office jigs 

#3 KB. *©g^^©-JSift^{Cftfli y - F 1 2 # 

[0021] ftfig^» i i tcsmztiztkmmmtt 
l-cb. v?v&&m. y?9A£&> x»y?9A& 
mn&z&mt uxmaa 2 vjyT©«ft-c y a* 
Baas^eistric i#*jtifc*tt4©i>r*ia> 1 as, 

[0022] y A*(ftmRO-«ilS|pieii5:tm«b 



(4) #g§2 00 2-2 0 3 60 6 

6 

b. y^-i/A^s. y^A^^b^ja^tfen*. 
tcno y^OA^fb^gjiB. mB{fc35£D. 
E, Li. -C«i<*4a£&©tN&£. C©fb^{c*Jt,> 
t. DBy*^A±£^c>B{b^£J&iR"J!6&#jg 

7E^SCf*a«*7cJR© "5 *?4>& <<!:*> 1 E B 

&< <t<> i«£gi-f. */c s. tstfuotitt. -en 
?no<s. o^t. o^u-c*s. cct. y^->A 

i^^^{«b^J*?Bfi£Wtg«C^JS57c3RSc(->«*i!ltt 
10 TC&tLTB. 4 B&©£R^felfcWi^<*^*i» 
SL<. ttlc*7Sl/<KS i *fc«Sn-C*»), 
*L<ttSiT*5. y^->Ai^5Et»»{b^?:0 
JjX?JfiB&£R7cSRi£<, » «¥*{*7cJR i L-C «. Mg, 

B. Al, Ga, In. Si. Ge. Sn. Pb. S 
b t Bi. Cd. Ag. Zn, Hf. Zr. Y©#£JS 
t*:tih<D'fr&it-&m. ffl*.t£L i-AK L i - A 1 
-M (MB 2 A. 3B, 4BS^^JR7E*©^^l-?jy 
IfrhttZ. ) . AlSb. CuMgSb§W5C 

20 B. Si, As^f©7C«4^S7cSR{cS*SCitr 
5. 

[0023] Slfc. C n6©^^t»«{b^!gjfc»* L 
<. m«M, S i (MBS i £KK loJ^±©3feJSJc 
&t?*9. xB0<xr*5. ) -PM. Sn (MBS n 
1 oJSU:©^)57cJR-C* •) . xB0<xT* 
) #W=>tt£. m#mtCl*S iB 4 , SiB. , 
Mgi Si, Mgra Sn. Ni> Si. TiSi, , M 
oS i> , CoSii , NiSis. CaSia. Cr 
Sit . Cut Si. FeSi, , MnSi, , NbS 
30 i, . TaSi, . VSi, , WSi.SJWiZnSi 

[0024] § 6(c. y A*«aa&iyrai!ipjie&** 

f4<tLTB. iSBK^Lfc. y^-)Ai^{bXB<b^ 
^bU^-57c3R, XB<b£igJfcfl§t>£C<b#-C**. "T 
^tofe. *tm*«:B. iaS«±©4B»l7C^^* 
ttTI,vC*>&<. y^^A%^tf4B^«^©^lS7C* 

*s^*nTc»rfem». c©«t5*tt*4iurB. si 

C. Si, N, , Si, N, O. Ge, N, O, S i O 
, (0<x£2). SnO, (0<x^2). LiSi 

40 O. L i S nO3E£0KVr£C ±rtJt?#£. 

[0 02 5] ttc. ±MLim9\-<£V?VJ*i®at-lti 

fbtt^R. AiSHiS. d/^^y^hSI. if 

sei»b*-^>^ 5 ?ifwe.n5. c© 

f^. sKt»B5tt3-^^^**3. WttiS^Hb^ 
so ^«?4*^&iaK-c«£aut:^S^bLfcfc©*t,» 



CS) 

7 

[002 6] ftfc. fiffi^SUB 1 1 Ktt. ±^Lfc«e 

[0 02 7} ±^LfciEfii*t2 t©ffi**3 4-B. 
->4t^UTll. ^lUU-C^SSStlS. i> 
x';-n-;u^^^©®t^5*^-T4. c©^* 10 
y - a - n< * ^ ^©mjfe^T-^xmJ:^^ < 

tc^mm&mmm&s oumnm2 5 o nmommt <* 
nsci^sfjsr*^. -&mm<DWmifis o 

ym*S|-C*^i. M-M^a5^©/lS<i:L-C4 0*tm 
IHfi^i. 4 0/imfIfi©S*tatf-&*«-r*c 
<mWfi¥l&.?Z>frh-CihZ>. */c. £#JB©*g/P* s 2 20 

[0028]*OT, iEffi<vt2Sa t ftffiW3«. ±j£L 
fcjEffi^JWB8ifi«^WJll 1 ©*6»©iSHfc*«r» 
"C. iE&£aiB8©*SJIA©Jlfii£8iJBl 1 ®ffi((B(c 
*rr5it*A/B3&S0. 3 2 075M3. 12 54&S 
*4, COffiHO^rfelk^A/B^O. 4 75M2. 5 

■c. *>oiE«^saH 8 (duma t nm<&ftm 1 1 <mm 

B<oma (A+B) *J2 3 0*im7iS4 5 0/im<!:-r5 

cir, ftfrmmnr. 2c«fe 1 ©<as*^tt. Bias 30 

B. :E®£#Ja8©*gJ?A<!::§iS£iWJf 1 1©*8J?B© 
mn (A + B) #4 5 0um*ffi*.S<!:£SUB©*e»]K: 

«t s * >&»tt©fiTtc#o r<gja^#tt*ifiTt- 

/c. JEe^JB8©i(SJlA©fi«S^!lHl l©*g/¥B(c 
tt? Zltm A/ B#0. 4*ifr?\ 2. 5£®*.**B£ 
(CB. iEffi^ffiJB8 iftffi^iJB 1 1 £©J¥<*©M#;* 40 
*<&•). #@Lfc£*(c*ft^ft©ffl¥©M#**< 
ftot. JtmA/B*J0. 4 *$&©*§££ BftSStt 3 

fr&Jttt#fllt>&. c©fc&. ttaftttftDfttttt?-/ 
[0 02 9] Lfc#-»"C. hj^L/cSSCCcfcO. IE®£ 

a>jB8©*gjsA©®e£s»jB 1 1 ©JtJiBtc^-r^H:^ 

A/B*»0. 471M2. 5£«t»>. rfPOJE&^SUB 8 © 50 



#532 00 2-2 0 3 60 6 
8 

asuAtfte^aiBi i©*s/iB©*£fa (a+b) #2 

30 nm75M4 50 jLtm<!:&5«fc CttfciEg^SlI 

mzvufm&smm 1 i^-€-ti-enji$8 0/im7ipS2 

5 0 iim©SSHrj£fi£S*l£. 
[0 03 0] ■fe/tU-*4B:. iE«BM2©iEffiig^KB 

■C*0. C©a©^*SJR?RS«fe©H2^U-$iLTii 

B# 'j.^nfU>, gEWWJx^-u >^©# 'JtU7 
D&££?Lfllll. XB-fe^ s v i>m<D* 

[0 03 1 ] c©-feAU-*4Cctt. f&frr system 
*ftertfcaAsn*n?*«iiM»»d«sti*. 
[0 032] ftTKmrnrnt ox it. k 

+->x£>. 1, 2 h + ->x^>. 2-y^Uf- 

f-7 b KB77>, 4 1 . 3-y*+V7 

h^fcteflJ-r-Sciai-c**. miESffitt©^ 

[0033] ifc. #*?S«Ki£»3tf*m8?Sf 
B. LiPF, , LiC10 4 . LiAs 

F e . Li BF« . LiCF, SO s , LiN (CF, 

so, ) , m>')^-^^^\mm, x»2«stui* 

4>-Cfe#(C. LiPF, , Li BF« ^ffl-T5C4*i 
[0 03 4] ®tb^5». 01{C^<fc J >{C. 

■C»BL. P9A.tfH2>^-b->l 3**^iL-r^lI§ 
[003 5] C ©i # . McMHRr^dlMl 1 "CB. S 

riblg^5 {c*jc»riEffi**2 iftS*t3 4**«iW*» 

JCffiBT 5ftffiW3 ©M-fflgi5». ©«(*} 



• ■ ■ • 
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tt2®n&tt3lCtt?Z®mtk (iEffi/JIffi) #0. 8 
nmi. 0 3£&5£5te®fe5&*5jW8i*nS. # 
1 «. IE®t 2 ©©ffitt 3 tc*t 

#8H£#iSLh-rs. 1 

Ttt. iE&1*2<!::ftffitf3£©£ftiWigt;. 

mtbifil. 0©i$£l^©i^*;i4H^tffi^#ti* 
[0036] «?feffi6«. -&W&m2tiir>ite&tfim 

gfc©rt<Htcl8i:f6nfc^#«flJi 5. sumffiffita 

JRT- (Positive TernperatureCoefficient : PTC3R 

16<ta*. XX*rv M 7«r^-L-C36»l,«M*W<5*i 
"CteD. S«6ffi6rtSP*^K$nrt>4. Mf*14tt. 

#15«. PTCJR^l 6£rt-bTM#i 4«h*5tWK: 

J^tctt^-COS. PTCif-16B, ia£#_tJ?fS 
£16fafI©^iU:D^&fWHau **ifttCcfc*f!|S 
&&&*B5jt-r.Sfc©ra'3. MjU**J»M'< , J l 9A 

6©|*3gBK:«. —»©*£**« 1 8 a. 1 8 b#. SSafe 

[0037] ±.mutc#*'*mnrjiim 1 «. «t© 

[0 03 8] St*. lEgrS^ffife-Sy^A • v># 

*m, rookie; c-ci»«#. *s#&j*asijiii,riEffi 

K>^©gSO«:»flftS-e-r--;-^ htt©iEffi£JW*5 >J 
-i-T5„ C©IEffil^W;^ , ;--£iE«Jfi*# 
7 ©Sffi{C§£fr L-C&m$1ttc&> u-77l>ZimtC 

[0 039] #tC. ftgr£*5l?. SCK^{CtSOT^« 

^u- 2 - en u F>^©igS«I{c»«!3-ttr-<-^ htt 
©:ftg£ai;*7 •;-<•: -r*. ^ut. c©mffi^S>l^7 

0©P^DfC^Lr$£j»3#fc^ 

n--7^u^«^«:<t vnm&mm 1 1 £F£i&i£§soT 
:ftffii*3£{mr*. 

[0 04 0] t©£*. jE«tt2©jEffi£#JJB8<!:ft6 
#3©Hffii^iJJIl 1£«. iES^>J)a8©M®A©fl 
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s^ffjsi KDtmBicti-rztkmA/B&o. 47iM 
2. 5t&»). aojEffi^sw 8 ©*gjf a t nmsftm 

1 1 <DtmB(Omu (A+B) #2 3 0*im7!iM4 5 0 
(jmiStU^K, -en-enj?38 0um7bM2 50// 

[0 04 1]*»T. jE«&2tCjESi;~F9£. ft« 
»3Ktt!l-Fl 2£&83?©:fra;fc:J:DIR9ttW. 

5tfitri. 

10 [0042] C©££. */<!/-* 4 4JjW/-CtB«|fiIL/ 
Tl>*iEg1*2©:ftffi»3«:**TSSg*Jttt. 0. 8 7b 
Ml. 0 3©ffiffirt£&S<fc5tC®feJSH : -5JWS!<?*i 

[0043] ^-L/T. iEffiy-F9©5fciSeW5*£±*f 
«H» 1 5 Jt«!l-F12<DftfMS 
0*«ttffi8tcft8U *il»?5«-~#<DlfilHEl 8 
a. 1 8 b-C^*«?fefi56©rtgp{citX#4-rS. C©©tC 
WtttfF- 5 fcSflSte 6 rtSPCCJRtt 
®&fl56l*9g|J{caAL-C-fe-'N-U-5»4«:$«3-&4. * 

20 ©a. mrfeft6©s§8ciSigi5*. £f*i4. ?c£#8HJfi 

5SVPTCsR^ 1 6 h 1 7*rt-l/C*»b«> 

WcieLHIWSCiKJ:*). **««»-^a?ife 

[0044] ±&Ofc#*«#R^X«fl! 1 tt. «T© 

[0045] C ©**«WH^«& 1 ^S«tC 
«. IE«t*23!p6 , J3 L '>A^*>*i»ilStt > 

30 I/. H2y<U-^4«:^SS4lfc«)KjK*/)-L/'CiESlvt2 

{ciRiasn-s. c©*§&iEffi#2*>e>©'j9^A4:a-> 

[0046] fete. #*«»HZl^aT6 1 KiSUtB. 

±aL/t^jWM©Ji3©Jt^£ii«. mtftfa?z>&m 

©£*. iEe^rmji 8 tnm-stPim 1 i©jss©Jt*s 
^i£S^m@ 8 fmm&mm 1 1 <t©i?s©igfo*±j$ 

40 ft. S!^^ft^T©lM ^Mf&tfliiJil/. iES*t 
2©S«©^«l5f 3 ©S«tc*f-r &tt4s«JJSLftJBH 

[0 04 7] Sfc, ±MLfcHi6©«^'C«. 

^l't^©H«««K*ffl<' 1 ^^^ ; KS<S»*fl6^" :, «' > "C 
50 fcfiflipJtlT**. 
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too48] tmomm-mwmMn-pfKwmmnK. 

&y y^mv7tuxit, *y (e-y? I >:?;i<:j-5 
-y F) . *y (t^y^^iu^-^-f f-c o — 

-co-fh77Woifi/», #y (br-y^ 
7>M-7 F-co - h y 7Ji/*yx^u>) sfc&sptf 

[0049] 3 6(c\ _b$L/cng@!®fc© 
#Ctl!Etg3 ft* */c. »SL *5S^©«* 

©**3tc-fsc<ta'T*.s. 3e>(c\ ±&L,7tjss6© 

[0050] 

[0 05 1 1 *1*. mmi'ifylc&tcQmMWRVttyi 

[0052] mmrn i 

*-T. iEffi#* , in r ©<fc5fcL<r{1$?l,/c. 

[0053] muc. iEmm®mz9 i seas, mmu 
ytr-y^^ju^a^^ f (PVdF) £3S«a$ig 

t=?bTiEffi£SiJS:33«l,/c. C©<t#. JESffi^SJC 
«. *&{t'J*9A (L i OH) t— mt-v *>\> (N 
iO) . TkXf-Wka*)\>Y (CoO) 
(CteC>-C7 5 0"C-C5«ffflS£fiSL/Tf#3fcL i N i . . « 
Co,. , O, (JSTF. iESl iifrT-S. ) £5 Owt 

%. iissy^A (Li, co, ) trmt^>a> 

(MnO, ) . RZf^Mit—PUA (Cr, O s ) £ii 
^l/S»*{C*JUT 8 5 0*CT5^ra«^Lrf#/£iL i 
Mn , . . C r o . . 0« (fcTF. iE«i2 ) 

[oo54]-e-Lr t lEm&m** N-y^-2-tf 
o y F>tcfttt3tt-c*-x h^<DiE©^SiJ^7 y-i 

ASi 1 ) A?g©W® Cti$— K.m6 L . fgflt 3 ttTiEg^ 
&JJI*0jj£L/c. •€■©&. n-^u^Wcfc-sT^u 
LTiEffi1*£fl;Sit,/c. C©t#. JEffiSlli 
«:© WS«CJgfiS 3 ft ZciES£SiJJI©l£JS A *i8 0/imi 
/«c5J:5CC. jE@£31.X7 >;-©*&fi. ^U^MS^ff 
o/c. 

[0 05 5] ^tc. ftg^^T©.* 5 CC LTfPlSL 

/Co 
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[0056] since, Msttireg osasp. tsmm 

T45PVdF*10 SSSflig^ LT *[©^Sfl*5S$? L. 
/c. C©£#, ASfS^»a(c» t Mg, S i^tAm 

/c. 

[0057lfLt, ftS^Sfl*. N->*/i<— 2-tr 
ny F>{c»ti3#r^^ y-tttcu c©*-5y-£ 

10 fC<tor^U^M ! a=&ifiL/-C*lffi««:fraiL/c. C©i 

tr. ft®*m*©pffltc^3n/cft«s^siia©^B 

4'15 0Mmi&5J:5IC 1 JlfiS^iM*-? 'J -©&flJ. 
[0 05 8] ^©Jc^fCLT^etiSIESWi. ftg 

[0059] rtflW(c=. ? ^r;wy ?**lfel,/c&S8 
©^^©SglHcl&lf A L . 3 6*c^65R^5:iK 
20 *fiL/c. ^LT:ft!6©Wfc<':-S/ci{>Ct\ -?ir;Ut¥© 
y - F©-«g**ffiiCEE«3 •<* fl&SS*«fiste«:?g 
IgL/c. £/c. iE«B©«S*i-SA:J{)«C. T;W5--i»A 

s©iEffiy-F©-^*iEffi{cixo^w. ffi^miea 

I 0 0 6 0 ] C©®fef5©#K#*®i??£**i 

0SS%i©il^«*K:. SJBSiLTL i PF B * 
1 . 0mol/l ©iaa"C^3-tf-CIH»l//c„ 
30 [0 06 1 ] T^T^h^r^l/fc*/**? 

rasf§a©i5i^ffl^fe*ffis l/c. 

[0062] gjggj[2 

iEg^»J)B©^A3W8 0Mm. ©S^[iJ@©l®®B3!»i 
2 0 0 wmi%SJ:^tCiEffi^SiJBSVftffi^«iJJi*^ 
»fiSL/TiEe«<J:»S*t<i:4f / as{l//cUi1-»*Jfi^l 
1 i |^«{C L-CR(gj§!©^llifflm?tfe*f^ V tc. 

[o 0 6 3] mmm3 

^JiSLriE©W<fc»®«i«:f / raSL//c , i , WiSlifiWI 

i £ r«k l r wnm<Dsmmmm i 5:<'m u /c 

[0064] ^%M4 

JE&-&fflm<Dt&m Atf 1 5 0 nn, ©©^JH©^ B 
351 1 5 0 itmi^ciJ: ^(cjE^SiiS&C/ftg^Sl®* 

[0 06 5 1 mams 

SM^f?m<JMmAifi 1 5 0 Mm. Mt&afflW£<D%£M B 
50 #2 5 0 /Ltm£&£J: 5KjEg£#JJg&t>*fig£SiJB£ 



(8) 
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mis, lx iEgttijt®!* t *im ctcimismn 

[0066] m 



[0067]g»m 

JEffi£SM©il£J¥AaJ2 5 Oiim, ft ffi^J»©i^J¥ B 
*t 1 5 0 u mi ft* «£ 5 KIEffi^SUB&tfirt^aiJIS: 10 

[0 06 8 3 Hifefll8 

ES^fJ@©*£J?A*i 2 5 0 m m . ft«^8IJl©*gJ?B 

[00693 tmm i 

IE&^B©*£J¥A#8 0 Mm. ftS^lKDjgSB^ 
8 0(imi&SJ:^ (ciEffi^fiilgS^fie^SiI® 20 

1 i 0«tc or mtaM<D&mm'&m*im l tc. 
[0 07 03 imm2 

TEM£frm<Dt&mA Ai8 0(im, ftS^S<IJI©*£JIBai 

2 50(imi«c4J:5 KiEffi^SBJB&CXftS^SOH*^ 

1 £|i31iKLTRftM©Sl^*te£fl3«l/fc. 
[007 1 3 ttmi3 

# 8 0 m m £fc * J: 5 CCjEg^SUB&tf ©«£JWJa*& 30 
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[0 07 23 tk%ffl4 

IE«£5iJ«©*SJ?A #2 5 0^111. dS£ffllJI©l£J?B 
#2 5 0 ym£&*<fc5K:IE«^@X0 t :fl«^8I@£ 

[00733 jy±©<t sKL-crEmbtcmmm 1 ftMSi 

>V8&Z&fSLtc fcfc. WSStt. _hl®*E4. 2 
V©Jg«JE3£«ifc ( 0 . 2 C ) -C3t«l,fct&. JR1E**± 
*E3. OV*-C©S«S£fi!t«*tf^S^Lfc. Sfc. 
fiSfi?^tt©fflB«. £KHUB*fl&CCO<,>-c- 2 0 *C 
©iaS*ft©T. ±KB«E4. 2 V©5gSffi£*jft 
(0. 2C)T^S^ ft***iL«E3. OV*T 
©Sf8iSS5t**tfofc. *©fg. ISJt;8S5iafli**l!!CCO(,> 
T4^tt*ifc2C©aH*T1©SdyBi4m>. fiWBfcit 

0. 2C©^fl=r^tft«*tf-7fc<!:*©^ffi(c»-r4* 

tife 2 c ©^r^asc«*?f -5 /^©^©StefciSffi o 
T<£i&G^#&&3ffio/c. sew:, sssjtss-c©-* 
^ &&,mm&mtco^x 5 0 *c©sa^f}= 

©T. ±K«E4. 2 V©5£Sffi£S« ( 1 C) T-*cS 
ft®£±«ff3. OV*t?©««»St«^fo 
fc. CW^ciWBIf'f ffr* 1 0 O^-f^-Mf^. 2-y-^ 

^^©mrfegfitcjtf-r-s loot-f *;ug©sB?&gs 

1. 02. 03RCJ s 04{C^-r. 
[0 07 43 

[3U3 





BIS ISA 






A/B 




h) 


50°C100 




80 


80 


160 


1.00 


57.9 


1520 


82.0 




1 80 


150 


230 


0.53 


55.3 


1852 


79.1 




1 80 


200 


280 


0.40 


52.1 


1933 


75.9 




80 


250 


330 


0.32 


50.8 


2040 


60.3 




150 


80 


230 


1.88 


55.4 


1859 


80.0 




150 


150 


300 


1.00 


52.2 


2011 


78.6 




150 


250 


400 


0.60 


47.1 


2183 


72.0 


}±««3 


! 250 


80 


330 


3.13 


51.2 


2053 


62.1 




250 


100 


350 


2.50 


49.9 


2150 


77.0 




\ 250 


150 


400 


1.67 


47.1 


2190 


79.1 


3I««8 


250 


200 


450 


1.25 


42.0 


2275 


77.3 


tfc««4 | 


250 


250 


500 


1.00 


26.9 


2305 


69.8 



[0 07 53 *1. 02. 03RO J 04«:^-r<fc^CC. 

lEffi^soif ©*§/?a tm&-gmm<o&BB t ©fo ( a + 

B) &2 3 0 um71M4 5 0 (im(DffiIAt. #>oJEg 

Gftmomm a onmsmmvnm b tc*t-r zttmA/ 



b**o. 4 7!>M2. 5<D$m[*}-ciEm'&ftimtnm£ffl 
mtifmm$titcmmmnbmmmms(D^m^ ism 
tmm-. iSjaaft©-c©^^^;ntttRv^^fl© 

50 £TCCfct>Tj5|#&*Sj|l#&6ftTt>*. 
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[0076] ctucttu-c* iE®-£fflm<DtmAfmm 

£S<IJf ©*gJ?B t<0m (A + B)*5160/i mT«5tfc 

©m*KJ*OTM8Sfi#«b<<g<&o-c<,>&„ cti 

[oo77] iEm&mmv>fmAt%m&mm<D 
mmntvm (a+b> #500 umx&z&mmw 
nmit> 3tiRo s Ei3{C7n-r<fc5{c. smmmicmmtc 
iti,x<8Mfffiimifimu<i&Tu-a,>z. cnw. ie 

[0078] iEffi^PJJl©®lA©fte^)e 
©*£^Bte*tT£i±*A/B#**l^*lO. 3 2. 3. 

1 3 i s n/dtejM 2 1 imm 3 ©«&«. si i msm 

4(c^"TJ:^«: t SHJ6WI©m?(bK:JtLr]*jaSft#t? 
©1M *Jl>tm&mL<1&TLX:i>Z. Ctlit. Effi^ 
i Affi^SUJ! i ©ilS ©£#*# < % 9 ft* . *«& 

ft3s©H#*S<&-?-r. tb*A/B#0. 32£0. 
4*j®-c*4tt«^2r«AffiW«: > it*A/B**3. 
1 3 1 2 . 5 £ jfi*. *it®09 3 -C\ZiEmttK.-kZ fcftffi 

Wot. 6 £#JJ1#§IJ|8 OTtJo/cfcfti 

[0079] C©*£**>6. fi£3feIg±©*A£*>&8i 
5£3<a48 0 «m7iM2 5 0 /ttm©ffiHriEffi^«iJ®i 
©S^JB £ . lEffi^JJI©*!* A i 

S^S0JE©i^Jf B<t©«I (A+B) **2 3 0ym7}S4 

mmammBtcm-ztkmA/B&o. 4nm.2. 5© 

<Bjfiftt5#t<k iSSftft«fr©-9--Y^;nRFtta{>'»««gf 
S*MSLhTSC 
[0080]^(C, fclT©<fc 5 K LXmmW 9 TbMSIIi 

©<fc5(CLTfPS80fc„ 
[008 1 ] Hfi6fl]9 

* T . iEffittfcfclT© J: 5 (C 1/ TflHi* L fc. 
[008 2] jEffi^S *9 1 mass. *mt* 

yc-yf>7;w-P7-f f (pvdF) 43fifiauii 
^O-OEfii^SiJfcgiSOfc. £©£#. iEfirSBrnK: 
«. *MflS!/?9.& (L i OH) t^Wl-vf* (N 
iO) . RO'-^b3^*;Ph (CoO) £ig£l,£»# 
{C*JC>-C7 5 0-Cr5B#ra^L.TfffcL i N i o . s 
Co,. t O, (fcTF. iESl i«?T4o ) £7 Owt 

Sl'JffAdi, CO, ) <h-8Kbv;/#> 
(MnO, ) . RV=Mit-i>VJ* (Cr, O s ) £iS 
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^l/^*(Cte(,>T 8 5 0'C-C5Bmms£V~CWcL i 
Mn, . a Cr, . , 0 4 (WT. IE«&2 iftrTS. ) 

*3 ow t%<D^Tm^Ltcu^ttmmmLtc. 

a K>KM2fC^-X h«©iE«B^i|X7 •;-£ 
0. C©jEffi^fiJX 7 -£IEffiSiS<*<!: ft Z>7>V 5 - 

10 [0084];X«c > ftffit* £tTF©<£ 5 tc 
tc 

[0085] JgtfWC, Hgffi^fli Lt Ag!HB*9 0 
SfigP. *S«?W<kL/rPVdF«:10mS8IJS^L,-C« 

■t -ix^iszumzm uxnmtt*rp$i Lit. 

[0 08 6] «±©<fc5 Z>tlZ>]Emtf±> 

[0 08 73 XK, rtflWCC-^lr;^ ^^*JSU/d^» 

©sn«*s-r iiEffiffirt sutcmras^^* jRffir * <t <t 
*>«c. c©iEffim©*(c#*m»?g*iiAu-c±asL/yc 

U>*5 0§1%4, Kiyi^SOSl^i©! 

^^fcc. mmmtvxL i pf, 41 . omoi/ 

30 ?:/B>t-r -5 C£K:J:»). iES^^WPl/ra-OM© 

[ 0 0 8 8 ] or . mmttttimtoftmm&zmm 

L/AiiC-S. tfcfcl 1. 2mAhf*ofc. fe*J. IE 
ffi»©^fi©a«JS«±KSffi4 . 2 V ©3£®B£®£ 
( 0 . 2C) X1SSB. If XWE. L . ©ffi»©^tigS»± 
KSmE5 m V©5e^E5£^S6 ( 0 . 0 5 C ) t^c^l/T 

[0089] HtSglll 0 

iEmim>ntux8im-?zm&ttm>n&tb i S:> xmi 
40 *9 o w t %. JES2 *iowt%i utc&.m*$mw 
i tmmicLx&mmmm&'pmi'tc. -eu-c. iesw 
±nmt<Dftm®&zfflmLtctc*>, 4«>kii. 7 

[0090] gjggy 1 

iEffiig«JK<!:l/-C^ffl-r5?g^ttl4©«fiit*. iEffil 
420wt%, iE«i2%8 0wt%<hL/fc«J1-«SlifiM 
li|^IfiltCO-C^ffl®tfe«:{^Ofc„ -eUT. iEffitt 
i«€§W©3^^fi*a i 13et//ctC5. <bfc{Cl 1. 6 

50 [oo9i] mmmi 2 
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470wt%, 1E«2£3 Ow t%tLtL&.ftl*m&W 

i^ffiMo^ssfiisasi/fci c5> mmmt 1 1 . 

5mAh. ftffittttl 4. 3mAhta-5fc. 
[0092] gjggll 3 

*70wt%. IE«2£3 0v/t%tUfc&L9tt*mmm 

iftffittCtfcSsgSfcS'JSUfc.hC*. iEffittttl 1. 10 
6mAh. Affitttel 1. 2mAh-C*-p/t. 
[009 3] SSttWl 4 

470wt%, iES2*3 Ow t%iU ftffiS^SK: 
Ms. S it9*«:5 5Sfig|5iAjfillifl*3 5S«SPil 

^**«ISl//ctC-?., iiK14. OmAhT*-) 
fc. 

[0094] ^jfeflll 5 20 

jEmmm&tis-c&msrzm&ttmom&ttz. mmi 

«70wt%, iES2*3 Ow t%£U ftffiffi^SCC 
Ms, S i«J*£5 5£SSP£A&JM94 3 5fifig|$g 

o fcatetmettffl ofcfimB^ffitx 1 1 mmK. l x 
m&zmmbtctcz. m.mmti4. omAh. 

ttB 1 3. 6mAhT»-3fc. 
[009 5] ittgff95 

jEffis«jsi L/riEffi i <D*z&mLtc&.mmmM 1 

ftffit*©^t«Sfi=&8W3£U/ciC5. ifcfcll. 5m 
Ahttofc. 

[0096] tttme 

±Effiri*J« <fc LriEffi 2 LTdslttttXttM l 

Jt«#©?S®gm*3«S£l,fc<!: C tfcKll. 7m 
AhX$>~>1t. 
[009 7] tb^m 

jEMSMU LrffiflJT*ig£ttt4©fMifc*. JEffil 
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£70wt%. m&2Z3 0vrt%±LtcUm*mmW 

1 tmwucbx&mmnmzitmLtc. -eu-c. jesw 

£:fl«#©^«£S*a!]5£LfctC-5. IE«t*ttl i. 
6mAh. ftffil*ttl5. 3mAhtftn>fc. 
[0098] ttmms 

mmmi&i. Lx&m-rzmGtmvnmtkz* mm 1 

470wt%, IEffi2£3Owt%«iL/c&fl-KlliS09 

t^gW©3tm§S*ffi(ISL/ciC5. iEStfttl 1. 
5mAh, fiffittttl 1. OmAhtib^fe. 
[0 09 9] it^9 

mmmmt L-c«JB-rs?l£ltfB©SSSJfc*> iEffi 1 
470wt%. iES2*3 Ow t%£U ^Sffi^SK 
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